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Scope, Approach, & Purpose

AScope:
Uat NEGARS ljdzt yiAGE GABS S@nyé t Lyt
wSYSglofS 9ySNHeée {idlFyRINR (2 wmnmE: NB
APurpose:

USupport Informed discussion and decnsmlaklng regarding potential revisions to
+SNX¥2yi1Qa wSySglofS 9ySNHEHeEe {0 yRINR

AApproach:

UConduct scenario and sensitivity analyses to explore a range of RES policy desig
and potential outcomes

A The design of policies other than the RES, while related, are not the focus of this analysis
UEach scenario is evaluated relative to the current RES policy
UResults are expressed (primarily) as incremental to the current RES policy
USelected results also show cumulative benefits and costs, including for BAU
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Regional Context: Current RES/RPS Targets, 2035

Summary of New England RES Mandates, 2035

100%
Nonbinding goal 80% by 2050, MA
90% 100% by 2050 continues @ 100% by 2033
/ \ 1%/year indefinitel
o 100% zero
80% carbon by 2040
20% has been MA-Il + CEE
0 codified; annual (incl. 5M MWh
targets and of nuclear)
60% resources mix
not yet clear. CES: Satisfied by
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Regional Context: Recent Cost of RES/RPS Compliance

Existing Market Examples: MEand MA CE& New Market Example: MA Class |
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Using the model and
Interpreting results
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RES Policy Modeling: Issues & Options

AThe model is a tool to help explore possible policy design changes and potential
outcomes, but the most important question M/hat are we trying to accomplish?
U Common renewable energy policy objectives:
A Achieve targets at least cost,
A Incentivize instate development for job/economic development benefits,
A Build new resources throughout the region,
A Achieve greenhouse gas emissions targets, and
A Combinations of the above.

ARES Policy Design issues/options include (but are not limited to):

Total target: 100% or other (consider relationship to progress in other sectors)

Tier allocation and annual targets for each Tier (new v. existing, and pace of deployment)
RES or CES (i.e., should nuclear be eligible for Tier 1? If yes, in what quantity?)
Longterm role of existing resources

Role of new, regional resources

RES Exemptions, net@rm and longterm

Alnterpreting ResultsHow do the results align with what we are trying to accomplish?
Leverage modeling choices to inform the discussion.
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Modeling Scope and Capability

AModel architecture characterized by scenario and sensitivity needs
U Objective = maximum flexibility for combining policy design options

AModeling outcomes consider both costs and benefits

U Incremental Costs
A Tier |, Il and Regional Ti&r varying combinations
A Rate impact
U. SYSTAGa yR [/ 2a0a o0éX
A Scenario
A Tier
A Consider both societal and rate impact (i.e., VT bill) perspective

AWhat isnot included?

U Localized optimization of supply, flexibility mechanisms (e.g., storage;nespensive demand,
etc.), and grid infrastructure.
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Scenario Definitions

This analysis focuses on % core scenarigswhich were designed jointly by the Department of Public
Service and Stakeholder Advisory Group. Scenario definitions are provided below:

SLenariol: Scenaria2: Scenaric: Scenario4: Scenario 5: | Scenario 6: 100%
BAU | 100% RES, inc ' 100% CES, incl] 100% RES, n¢ CES, no biomass
100% RES ) : 100% CES ) : :
Regional Tier Regional Tier biomass Reg + 9l combo
Tier I, Net Target 65% 70% 40% 70% 40% 50% 40%
Target Date 2032 2035 2035 2035 2035 2035 2035
Eligibility Remove Add nuclear;
Changes N/A None None Add nuclear Add nuclear biomMass remove biomass
Tier Il Target 10% 30% 30% 30% 30% 20%
Target Date 2032 2035 2035 2035 2035 2035 Combined with
- Regional Tier
Slglenlisy N/A None None None None None
Changes
Regional Tier Target N/A N/A 30% N/A 30% 30% 60%
Target Date N/A N/A 2035 N/A 2035 2035 2035
Eligibility* N/A N/A 2010+ N/A 2010+ 2010+ 2010+

In all Scenarios (other than BAU), the RES (or CES) reaches 100% by 283€cilicctargets drive
reallocation of supply through 2035 while maintaining 100% total standard.
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Sensitivity Analyses

ADriven by Stakeholder and Department feedback and preferences, the
analysis includes 69 total case rulgscomprised of a BAU and 68
combinations of the following policy and market drivers:

Tier It Regional Tier All 68 cases

0%, 10%, 20%, 30% 0%, 20%, 30%, 40%, available to
_ support future
50% (Scenario 6 only) policy

Sensitivities= 68 deliberation

combinations of
these variables

Tier | Eligibility Load Forecast
Nuclear: Yes/No Base Case

Biomass: Yes/No High Electrification Case

In each sensitivitylier | is set as the remaindaifter Tier Il and Regional Tier are defined
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Summary of Results
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Costs & Benefits: Cumulative vs Incremental
Societal Cost Test (SCT), M$

Scenario resulteinus
BAU results

Cumulative Results Incremental Results

{ dzYYI NB 27F wSadzAqi/d¢ ! ONRaa { Summary of Results Across Scenarios (SCT, Inc. to BAU)
PHZ 1 N $2,000
Py non 51,800
Pvic 1 n $1,600
PV non $1,400
8 PVE N @ $1,200
. =

o PV ¥ 51,000
W o Boan '_E $800
kcnn $600
bnnn $400

PH NN I 5200 l .
P S0

{OSYMNRA2OSYHNAR2OSYbNA2OSYhNA2OSYpNR2OSYLENR Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5
m¢c2Gl f mg2a0a . SySUGa M Total Costs Total Benefits

U Total Benefits exceed Total Costs in all Scenarios (for Societal Cost Test (SCT)).
U Benefits by category, rate impact, and deployment by technology shown on following slides.
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Costs & Benefits by Scenario: Incremental, SCT

Observations: oL . - A e L
— o _ [ 2ata | YR SySuila
A Positive net benefits in all scenarios bz 1 »
A GHG and price suppression (all BvEL 11 1
types) drive majority of benefit stack
) ) ) ) SPVE NN
A Tier | is not assigned any benefits, o
IAGSY 6aSyO0S 2F “é4d RRAGAZWIEAGEN T2
legacy resources -
: by nn
Scenario Definitions & I I
bPc nn
Reg. Nuclear Biomas =
Tier Tierll Tierl Target Tierl sTierl =
Target Target Target Date Eligible Eligible Pnonon
BAU 0% | 10% | BAU | 2032| No | Yes
Scenario 1| 0% | 30% | 199% DY 5035 No | Yes PH 1A
2030 I I I
S io 2| 30% | 30% | 129% Y| 5035 No | Y ! - ! ] =
cenario 0 0 2030 0 es bn - = e = =
. 100% by >@© S >© S T S 0] S o] S S s
Scenario 3| 0% | 30% 2030 | 2035 | Yes | Yes @ oon S 0D NS oD D oD D oD D 5D D D
) 100% by © N @ N © N © «N © N © N
Scenario 4| 30% | 30% 2030 2035| Yes | Yes N S NS NS NS NS NS
- 100% by ~ «N) ~ «N) -~ «) ~ «N) ~ «N ~ «N)
Scenario 5| 30% | 20% | ~, 50| 2035| No | No . . . . . .
Scenario 6| 50% | 10% 1%%0,1,"0133’ 2035| Yes | No {OSYyMN®IyH NDEYd NO2yrt NDSyp NB2yd NA
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See tables in

Appendix 1 for
additional detail.
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Costs & Benefits by Scenario: Incremental, RIM

Observations

A RIM focuses exclusively on items
impacting VT bills

A Excludes GHG benefits
A Price suppression benefits limited to >~ 1

in-state (~4% of regional benefits)

N
<

A RIM approach yields net costs under_
every scenario

Scenario Definitions

BAU

Scenario 1
Scenario 2
Scenario 3
Scenario 4
Scenario 5

Scenario 6

Reg. Nuclear Biomass
Tier Tierll Tierl Target Tierl Tierl
Target Target Target Date Eligible Eligible
0% 10% BAU 2032 | No Yes

100% by
0, 0,
0% 30% 2030 2035 | No Yes
100% by
0, 0,
30% | 30% 2030 2035 | No Yes
100% by
0, 0,
0% 30% 2030 2035 | Yes Yes
100% by
0 0,
30% | 30% 2030 2035 | Yes Yes
100% by
0, 0,
30% | 20% 2030 2035 | No No
100% by
0, 0,
50% | 10% 2030 2035 | Yes No
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Rate Impact: Average Rate Increase, %

A Rate impact reflects net costs or benefits on VT bills

A Impact increases over time as RES targets increase

A Cumulative average total rate impact, including BAU, shown on the left.

A Rate impact incremental to BAU shown on the right

A Scenario 2, depicted below, has the highest net cost of the six scenarios summarized in this report.

$10/MWh = 1 cent/kWh

Avg. Total Rate Increase 2025-2035 Avg. Rate Impact 2025-2035 over BAU

20% 19% 18% 18% 19% 20%

18% Lo ’ 18%
m 16% : 1% S 16%
o~ o <
Q 14% 13% = 14%
5 12% o 12%
= =
° 10% 2 10%
-t; 0, et 0,
© 8% S 8%
£ 6% £ 6% 5% 5% 1% 5%
o \g [v]
o o - ~ . l

o 1N ]

BAU Scenario 1Scenario 2Scenario 3Scenario 4Scenario 5Scenario 6 Scenariol Scenario 2 Scenario 3 Scenario4 Scenario5 Scenario6
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Rate Impact: $/MWh

A Annual results demonstrate that cost increases tracking with target increases

A The forecast of total $/MWh over time (leftand chart) demonstrates that market cost drivers
embedded in the current RES policy (BAU) explain much of the total cost increase through 2035.

A Incremental cost increases from BAU are shown in theightd chart
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Bounding Ratepayer Impact , Incremental to BAU

ATo eXplore_the bounds qutent'_al Comparison of High/Low Cost Scenarios
ratepayer impactresults fromhighest- and (Inc. to BAU)
lowest-costsensitivities(incremental to 6 000
BAU)are compared
_ $1,800 ) o
Scenario Definitions nghegt_C_ost Loweg's_C_ost Societal Cost T_esDespltehlgher
Sensitivity Sensitivity $1,600 total costs, increased new
Scenario Name Scenario 5 Variant 1| Scenario ; Variant 5 renewable supply yields greate
Regional Tier Target 40% 0% $1,400 net benefits vs lowcostscenario
Tier Il Target 30% 10%
Tierl Target 100% by 2030 100% by 2030 51,200 Ratepayer Impact Measure
Target Date 2035 2035 2 51,000 Highest and Lowest Cost
Load Forecast Base Load, High | Base Load, High Sensitivities result in net costs tq
Electrification Electrification $800 ratepayers.
Nuclear Tier | Eligible? Yes Yes
Biomass Tier | Eligible? Yes Yes S600
Electrificationand Tier| eligibilityare held constant $400

to provide appledo-apples comparison

$200
: Ratelmpact, Incrementalto BAU
(Avg. % impacR0252035) $0 —— ]

Costs Benefits Costs Benefits
Highest Cost Sensitivity 5%

Highest Cost Scenario Lowest Cost Scenario
Lowest Cost Sensitivity <1%

Opyright © Sustainable Energy Advantage, LLC.
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Incremental Costs by Year, M$

A Scenario 2 has the highest total cost
A Annual incremental costs by tier are shown below

LYONBYSYGlt /2a0 23 Oy HONA 2, ST NJ

About this Scenario

®p n . ,
Regional Tier Target 30%
enn — Tier Il Target 30%
— Tier | Target 100% by 203(
HPp n Target Date 2035
Base Load,
n Hnn . Base
@®© NPD 11 B Load Forecast Electrification
Nuclear Tier | Eligible? No
NP N - Biomass Tier | Eligible? Yes

[
[ ]
., = m = H
HAHMHANHMAHMAHMHAHMHAHWAHABAOMHAOMAOKHAOMHAOMAODP _
See tables in

BwSIAZ2YyEEA S NISING NJ L Appendix 2 for

other Scenarios.
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RESEIigible Technology Deployment, BAU

About this Scenario

¢tSOK y2f 238 O{ !KL}|' NE 0 ¢& S| NJ Regional Tier Target 0%
? Tier Il Target 10%
pbrmn n Tierl Target BAU
Target Date 2032
X nAmnon Base Load, Base
Load Forecast Electrification
X A n Nuclear Tier | Eligible? No
S AN N . Biomass Tier | Eligible? Yes
i n¥nn n — B ¢SOKyz2t 268k8ad K NB
S N oA¥nA N | ‘:
D nnon e ———
A namnn
20 N2 n
LS
HAHOGNHMAHPBAHEAHHAHW/IH®IOMTOMTOMMTO®/TOMIANODQP
{ 2 NI b G S {20 ®IF GG S 2 AVARY G 10 G S
B2 AVIRIEIF GO GS ol SRANF GBH G S m| BRMNBET pGI GS

a[ S3 Oéd tdRNBEIbSIzO {GEd@ND (G G Sm. A2 Yh 8#F GG S

{ 2 tAyNG b G S {20 o GOGS
. . X . . . . m2 AVERY G0 G S 2 A VRAEF GG S
BAU has no regional ti€ in-state Solar used to meet Tier |I; majoril RN AGGS  ml & RNEET DOl 06
Of Tier | met W|th Hydro [ $3 Oad AR NB=ISIZO taSdEND G b G &

B, A2Yh BT GHGS
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MWH

RESEIigible Technology Deployment, Scenario 1

9,000,000
8,000,000
7,000,000
6,000,000
5,000,000
4,000,000
3,000,000
2,000,000

1,000,000

Scenario 1 has increases Tier Il deployment and reaches 100% RI

Technology Share by Year (Scenario 1)

2023 2024 2025 2026 2027 2028 2029

Solar (In-State) Solar (Out-of-State)
®m Wind (Out-of-State) # Hydro (In-State)

m Legacy Hydro (Out-of-State) m Nuclear (Out-of-State)
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2030 2031 2032 2033
~ Wind (In-State)

® Hydro (Out-of State)

® Biomass (Out-of-State)

2034

2035

About this Scenario

Regional Tier Target 0%
Tier Il Target 30%
Tierl Target 100% by 2030

Target Date 2035

Base Load, Base

Load Forecast Electrification

Nuclear Tier | Eligible? No

Biomass Tier | Eligible? Yes

¢SOKY 2t 2088 & JOSIYMBIA 2

-
2
-

{2fygNd b 4 S {2t fF GIOGS

o2 AVERY G0 G S m2 A VARAEF G100 S
=] BRNF GO GS | BRNEBEHET PGl GS
[ S3I Oeh @R NBEibSIzO taSdEND G b G S
B A2Yh BT OGS
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RESEIigible Technology Deployment, Scenario 2

Technology Share by Year (Scenario 2)

9,000,000
8,000,000
7,000,000
6,000,000

5,000,000

MWH

4,000,000

3,000,000

2,000,000

1,000,000
vl

2023 2024 2025 2026
Solar (In-State)

® Wind (Out-of-State) 'z
m Legacy Hydro (Out-of-State) m

Scenario 2 introduces regional tiér Addition of outof-state RE
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77 R

2027 2028 2029
Solar (Out-of-State)

Hydro (In-State)
Nuclear (Out-of-State)

N | |
N |
N [
N [ |

2030 2031 2032 2033
<~ Wind (In-State)

® Hydro (Out-of State)

® Biomass (Out-of-State)

s,

N [ |

2035

About this Scenario

Regional Tier Target 30%
Tier Il Target 30%
Tierl Target 100% by 2030

Target Date 2035

Base Load, Base

Load Forecast Electrification

Nuclear Tier | Eligible? No

Biomass Tier | Eligible? Yes

¢SOKY 2t 2088 a JOSIYMBIA 2

-
£Ha

{2fygNd b 4 S {2t fF GIOGS

o2 AVERY G0 G S m2 A VIRAEF GG S
=] BRNF GO GS | BRNEBEHET PGl GS
[ S3I Oeh @R NBEibSIzO taSdEND G b G S
B A2Yh BT OGS
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RESEIigible Technology Deployment, Scenario 3

2h nin n
X n2mn
A NAN N
20 NAnn

D namn

a2

2 nAn n

20 ndn n

A ndnn

20 N2n N

¢SOKy 2t 238

{ 2 fAmgNG b G S
m2 A VERAEF GG S

d REYIBNID2Z | SI NJ

HAHBMAHMAHPMPAHGAHHAHWAHMAOMNOMOOMITOG TOMAOD
{2t iF GOGS 2 AVARY GO G S

>l BRNF GIOGS ml SRNBRET POl OGS

s S3I Oeh tARNB=IbSIzZOtGBdEND G b (1 Se. A2 Yh 8HF G OGS

Scenario 3 removes regional tier, but adds Nuclear Eligibility to Tie
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About this Scenario

Regional Tier Target 0%
Tier Il Target 30%
Tierl Target 100% by 2030
Target Date 2035
Base Load, Base

Load Forecast Electrification
Nuclear Tier | Eligible? Yes
Biomass Tier | Eligible? Yes

¢SOKY 2t 2088 & JOSlY BB 2

-
#?
-

{ 2€dyNd b G S {2t d®F GOGS
o2 AVERY G0 G S m2 A VIRAEF GG S
=] BRNF GO GS | BRNEBEHET PGl GS

[ S3I Oeh @R NBEibSIzO taSdEND G b G S
B A2Yh BT OGS
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RESEIigible Technology Deployment, Scenario 4

¢SOKy2f 238

dbndnn n
X nAnmn n
A NAm NN
0 nAmnn

2 nannon

az2 |

X nAnn n

20 nAnnon

A nAnn n

20 n2na N

HJ'IH(IH]'IHIH-II'IHFBiﬂH(H!'IH'HJ'IH)H]'IH([@I'IO!H-IHOMI'IOHHI'IO(HTIOI’HTIOD
{ 2 fAgNG b G S s{ 26 MBF (b GS
2 AVHRAEF GOGS =1 eRNFGIOGS
s[ S3I Oeh tARNB=IbSIzO tdBd®ND (1 b (1 S =,

Scenario 4 includes regional tier, and adds Nuclear Eligibility to Ti
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About this Scenario

q @86 YN 2

Regional Tier Target 30%
Tier Il Target 30%
Tierl Target 100% by 2030
Target Date 2035
Base Load, Base
Load Forecast Electrification
Nuclear Tier | Eligible? Yes
Biomass Tier | Eligible? Yes

2 AVARY G100 S
] BRNBET PG GS
A2Yha#F (OGS

¢SOKy 2t 2688 al OS MBIA 2

-
£2
-

{2 tAmgNd b G S w{ 2 (G EIF G B G S
o2 AVERY GO G S 2 A VARA#F GG S
=l SRAF GG S =l BRNBRTF pGFGS
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RESEIigible Technology Deployment, Scenario 5

About this Scenario

é C“) K 2f 238 4 @ S ,N:é NJS 2 S F NJ Regional Tier Target 30%
¢ )/ q{ ’ Tier Il Target 20%
dbndnn n Tierl Target 100% by 2030

Target Date 2035

Base Load, Base
Load Forecast Electrification

Nuclear Tier | Eligible? No

X mmnon Biomass Tier | Eligible? No
D A ¢ SOKy 2t 2082 af OIS BN 2
A1 NAN N i
2 nAnn i . h a
s B

X nAnmn n

D nAnnon

© n
n
A nAnn n
20 n2na N
Tt
HAHBMANHMAHPBP AHBAOHHAHWAHMAOMNTOMNOOMNTO®G/TOMINOP
{2fdJ-1ﬂ\lL’]It’)[’JS {2fdi-dm']ﬁfiilt')[j§ ZAyGFaY['JIt')['JS
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{2fygNd b 4 S {2t a®iF GG S
. 7 . o2 AVERY G0 G S m2 A VIRAEF GG S
Scenario 5 scales back Tier Il to 20% and removes Nuclear/Biom I SRNFGDES =l e RNEET [l GS
E||g|b|||ty to Tier | u[ $3 1 Oed tmRHBEILSIZO t65dEND G b G S

B A2Yh BT OGS
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RESEIigible Technology Deployment, Scenario 6

About this Scenario

¢ SOKvVv2ft 238 & &8 ‘Niﬁ NS 2 S| NJ Regional Tier Target 50%
)f ({ ’ Tier Il Target 10%
dbndnn n Tierl Target 100% by 2030
. Target Date 2035
$ NN NN . Base Load, Base
S /i . Load Forecast Electrification
Jim N . Nuclear Tier | Eligible? Yes
5 nSnn N . . Biomass Tier | Eligible? No
D AN N . . ¢SOKy 2 f 208 & JOSIY MIBNA 2
A AN . . — . e
X NN N . . i . ) 1w
X nannn i o I I
ml nZTI nn e e # 5 :;:;:; ﬁ
T
HAHGMNHMANHBAHGAHHJAHWAH®MAOMNOMNOOMNOG NOMIMIODP
{2fdyNd b G S m{ 2fH-®IF OGS =2 ARy GIOGS
2 AVIRAEF G OGS =1 ERNF GG S | BRNBET PO GS

n[ SII Odh tBARNBwILSIZO (ASdEND G H G Sw. A 2 Yo 88T GO G S

{2fdygNd b G S s{ 2t EF GG S
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Scenario 6 has max Regional Aeresults inmore outof-state RE; eRmEOuOs el e 00108
. o .o - g - . m[ S3I Oed R NERILSIZO tGSdeENg G 10 G S
also includes nuclear as eligible for Tier I, while removing Bioma o A2 Yo EET GG S
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Cost of Carbon Abatement, by Scenario

A CO2 abatement reflects carbon emission reductions resulting from Tier Il and Regional Tier resources (there i

reduction from Tier | resources)

A Results depict scenarwide costanet of benefitfor each test (buexcludesGHG benefits for the SCT)

A As targets increase, net metering assumed to represent a smaller portion of the Tier Il portfolio over time, rest
in a lower weighted average cost relative to BAU. This results in a lower cost of carbon abatement relative to E

for all scenarios

A Graphs below depict the untost of a ton of CO2 abatement, by scenario

Net Cost per Ton of CO2 Abatement (SCT)

S400
$300
$200
$100
$_
$(100)
$(200)
2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
=== BAU Scenario 1 Scenario 2 Scenario 3
e SCENATIQ 4 s SCENANIO 5 = Scenario 6
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Variability of Load and Generation Underscores need for

flexibility mechanisms to achieve 100%

U VT RES (and all regional RPS) compliance is currently
demonstrated on an annual basis.

U As policymakers consider quarterly, monthly, or hourly””ff’3

(Y

compliance, storage and load management options :2

will be required to align generation and load o

Surplus/Deficit Metrics, by Month, Scenario 2, 20< mjﬂ

THATA

Total SurplusMax hourly Surplus/ loagMax hourlyDeficit/ load| ™%

or Deficit surplus | during max| deficit |during max, ™2
Month (MWh) (MW) surplus (MW) deficit
1 (116,01 1,121 103% (1,165)] -73%
2 (51,153] 1,254 103% (1,086) -72%

3 54,234 1,666 180% (1,408)| -95% .

4 225,102 1,765| 233% (872)| -71% "

5 276,164  1,956| 272% (1,138)| -99% o

6 218,231 1,647 181% (778)] -67% o

7 161,586 1,801 226% (1,279)| -98% °

8 30,901 1,241 139% (1,083)| -96% 4

9 (160,048  1,042| 123% (1,166)| -92% o
10 (186,464  1,439| 183% (1,253)| -98%
11 (255,759  1,022| 102% (1,447)  -99%
12 (196,692 946 83% (1,423)] -98%
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RES Scenario 2
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Summary of Key Inputs & Assumptions

1 Sustainable
Energy
\;:\\Advantage, LLC
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Approach to Modeling Incremental Cost of RE

Modeling Project Economics

Missing Money = Difference between levelized costs 4
Missing levelized market revenues.
money/
incremental
cost

Represents the incremental cost (above 48D system
mix) of RES compliance.

Includes capital

cost, development, : : : : :
ForTier | and Regional Tiehe incremental cost isqual

to the forecasted, Tieispecific REC pric&or Tier Il,
Incremental cost is calculated through resousgzecific,
bottom-up analysis (see following slides).

O&M, financing,
etc.

Total Cost

Market
revenue

Technology productiofmveighted value of
energy

0pyright © Sustainable Energy Advantage, LLC. 29




Approach to Tier Il Cost Modeling

A Tier Il incremental costs are modeled based on assumed policy incentives and trajectory:
U Behindthe-meter (BTM) resources are assumed to participate in the net metering proGrafotal Cost = forecasted net

metering rate

U Frontof-meter (FTM) resources are assumed subject to market competition (including utility procurethefdjal cost =
resource/yearspecific revenue requirement derived from cash flow modeling

A For historical deployment under the Standard Offer program, SEA models costs based on the weighted average bid price for each

technology/program year

A Net cost is constrained to the 95% of the Tier Il ACP (implies project owners may need to take lower return in some cases)

A Total FTM resource cost ($/LCOE) is shown in the graph
to the right(% in legend represents Tier Il Target options modeled)
U Capital cost assumptions informed by regional installed cost

databases with focus on Madjacent areas (upstate NY,
western MA)

UhLISNGAy3a SELISyas
market research

A Resource cost over time is a function of the balance
between:

U NREL ATB cost curves (reflectiéguctionsin cost over time
as technology matures)

U Assumedncreasesn interconnection and land lease costs
as DG reaches higher penetration in VT

A Tier Il scenarios with more aggressive deployment
schedule<C faster ramp up of IC and land costs

I A3 dzYLIWGA2Y
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Total FTM Tier |l Resource Cost by Size and Scenario
$0.16

$0.15

$0.14

sodz IC/Land Lease costs drivEEREROF:]

short term increase

$0.12

$0.11

NREL ATB Drives

$0.10
long-term decrease

$0.09

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

—10% Small Solar FTM DG
20% Large Solar FTM DG

10% Large Solar FTM DG
30% Small Solar FTM DG

20% Small Solar FTM DG
30% Large Solar FTM DG

Small Solar = 2.2 MW, Large Solar = 5 MWV
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Approach to Net Metering Cost Modeling

A Incremental cost = net metering rate forecast minus solar produetieighted wholesale value of
energy

A{SS OKIFINIl 0St2¢6d ¢KS WAl LIQ NBLINBaSyia AYyONBYS

Net Metering vs Wholesale Energy Forecast
$0.18
$0.16 —

$0.14
$0.12 Gap represents
incremental cost

'§ $0.10

of net metering,

006 o T~ $/kWh by year

<
S5 $0.08

50.04 \

$0.02

$0.00
2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

—\Wholesale Energy Forecast (Solar Prod. Wtd.) —Net Metering Forecast
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Approach to Tierl and Regional Tier Cost Modeling

A Tier |
U Incremental cost based on weighted average cost of certificates for eligible supply.
U Existing (preRES) contracts for HQ and NYPA hydro supply assumed at $0 incremental costs.

U When eligible, nuclear contributes to RES at $0 incremental cost, at quantity equal to existing contracts
(including assumed expiratiadates by contrac}.

U Weighted average Tier | incremental cost varies by case and year. The range of outcomes across all scenar
summarized below for 2025, 2030, and 2035.

Tierl Range, $/MWh 2025 2030 2035

$0.60 $1.88 $0.70
Max $2.30 $3.75 $4.00

A Regional Tier

U Regional Tier incremental cost varies by case and year. The range of outcomes across all scenarios is
summarized below for 2025, 2030, and 2035.

Reglonal Tier Range, $/MWh 2025 2030 2035

$31.50 $37.00 $43.00
Max $37.00 $37.00 $43.50
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Land Use: Intensity by Technology & Impact by Scenario

e

Al 34dzyYSR fFyR dzaS WOl LI OAGeée RSyaAdeQ o0& UGUSOKyzfz23ex

Acre/MW Source [FYR !aS 0@ ¢ AGSNE PO/SRHUNACK y
; - ; i
Wind 10.00 PSD Generation Scenarios Plannir] I BoNS)
Tool o

PSD Generation Scenarios Plannir @
Solar 6.18 Tool, adjusted for solar assumed re Z y@inn
mounted (<50 kW) ©

cann
Hydro 1.00 PSD Generatio_ltloilcenarios Plannir o non
H NN
A New resource deployment, and therefore land use impacts, vary by (201N Ay R | e RNE
Scenario. Lo b A G S
A Results shown at right are a function of both tr@lumeof resources [FYR 48 08 ¢ AGSNE pOSH dNRCK y
deployed and theapacity densityf each resource ME N A
U Since all scenarios involve significant solar deployment, and very modest deplo'  w n
of other resources, most land use is associated with solar development wE A
U Results for Scenarios 2 and 6 are shown to the right. B mnn
. .y . O
A In practice, renewable energy siting will be shaped by state and lo¢ - -

policy which will incent beneficial siting on already disturbed parcel  wi»»

H21 NN

See tables in Appendifor i (2t h NI AV R | & RNB
other Scenarios. WL G- dIBdER G 0 S

1\ opyright © Sustainable Energy Advantage, LLC. 33




Assumptions Applied to All Scenarios/Sensitivities

A All targets reached by 2035
A RESbligated load to include losses (required for a 100% target)
AC2NJ Wmnm: NBYS6LEoO6ES dzAfAUASAZIQ ¢CASNILE ¢ASNJ
I 0280S HAamMPp aol aStAYySeE
Al 9{ RSTAYSR Ia G¢ASNIL H6A0O0K bdzOf SI NJ St ATA0f S¢E
U When eligible, quantity of nuclear contribution assumes equal to sum of all existing contracts for energy and
certificates
U Annual contribution of nuclear aligns with existing contract end dates
A Regional Tier Eligibility
U All post2010 solar and wind
U Hydro currently certified for MA Class |
U Biomass ineligible
U Eligible supply under existing contractual commitments is assumed retained and retired for VT RES.
A Alternative Compliance Payments

U Tier | and Tier Il: methodology unchanged
U Regional Tier: same as Tier lI
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Summary of Other Inputs & Assumptions

Transmission integration costs

VT load shape forecast

Portion of Dx IC as benefit

Value of avoided distribution upgrades

Value of avoided transmission upgrade

RNS charge
VT share of Regional MWh

VT Share of Transmission Costs

VT share of Regional Annual System
Peak

Marginal T&D Energyosses
Marginal T&D Capacity Losses
Social cost of carbon

Inflation

opyright © Sustainable Energy Advantage, LLC.

$5.71
AESC
25.00%
$67.00
$20.00

$154.35
4.00%
4.10%

2.89%

4.50%
8.00%
$128.00
3%

$/MWh of gen. NREL, Gorman

AESC
% Estimate
$/kW-year Allocation of $87.40

T&D benefit used by

$/kw-year VT in EE screening
$/kW-year 2024 RNS rate sheet
% ISONE

% ISONE

% ISONE

% AESC

% AESC

$/Short Ton AESC

%lyear

Applies to regional Tgonnected systems

Used in calc of benefits re VT coincident peak.
Limited data available

2023 base year

2023 base year

Used to calculate reduced share of capacity cos
Based on % of regional MWh

Based on VT's highest MW as % of sum of othe
state's highest MW (used in RNS calcs)

Based on share of annual system coincident pe:i



Appendix 1

Comparative Results Tables: Societal Cost Test

1 Sustainable
_— Energy
/M Advantage, LLC
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Scenario 1 : SCT (Incremental Costs & Benefits)

Scenario Total Regional Tier  Tier ll Tier |
BCH 2.20 0.00 2.36 0.00
Net Benefits (Total BenefitsTotal Costs $381.32 $0.00 $402.39 ($21.06)
Total Cost $317.51 $0.00 $296.44 $21.06
Total Benefit $698.83 $0.00 $698.83 $0.00
Incremental cost of R $317.51 $0.00 $296.44 | $21.06
Transmission integration costs (Intrastal $0.00 $0.00 $0.00 $0.00
Transmission integration costs (R( $0.00 $0.00 $0.00 $0.00
Interconnection upgrade benefi $2.58 $0.00 $2.58 $0.00
Uncleared capacity value (Intrastat $1.11 $0.00 $1.11 $0.00
Uncleared capacity value (RQ $37.27 $0.00 $37.27 | $0.00
Reduced Share of Capacity Cq $0.00 $0.00 $0.00 $0.00
Price suppressionenergy (Intrastate $1.92 $0.00 $1.92 $0.00 _
Price suppressionenergy (ROF $72.76 $0.00 $72.76 | $0.00 . _ Nuclear Biomass
Price suppressioncapacity (Intrastate $7.30 $0.00 $7.30 | $0.00 Regional  Tier I _ Target Tierl  Tier|
Price suppressioncapacity (RO¥ $283.38 $0.00 $283.38| $0.00 Tier Target Target  Tier| Target Date Eligible? Eligible”?
Price suppressionelectric-gas (Intrastate $0.03 $0.00 $0.03 $0.00 _ 100% by
Price suppressionelectric-gas (ROF $1.44 $0.00 $1.44 $0.00 Scenario 0% 30% 2030 2035 No Yes
Price suppressionelectric-gaselectric (Intrastate $0.68 $0.00 $0.68 $0.00
Price suppressionelectric-gaselectric (ROR $31.22 $0.00 $31.22 | $0.00
Reduced transmission costs (Intrasta| $0.08 $0.00 $0.08 $0.00
Reduced transmission costs (R( $1.91 $0.00 $1.91 $0.00
Reduced Share of Transmission C $0.00 $0.00 $0.00 $0.00
Reduced distribution cos $5.21 $0.00 $5.21 $0.00
Reduced T&D lossesapacity (Intrastate $4.85 $0.00 $4.85 $0.00
Reduced T&D lossesapacity (ROHR $25.80 $0.00 $25.80 | $0.00
Reduced T&D lossesnergy (Intrastate $0.35 $0.00 $0.35 $0.00
Reduced T&D lossesnergy (ROF $13.60 $0.00 $13.60 | $0.00
Improved generation reliability (Intrastate $0.46 $0.00 $0.46 | $0.00
Improved generation reliability (RO $9.96 $0.00 $9.96 $0.00
Non-embedded GHG emissio $177.19 $0.00 $177.19| $0.00
NOx emissiorn $2.59 $0.00 $2.59 $0.00
Local pollutant $17.14 $0.00 $17.14 | $0.00
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Scenario 2 : SCT (Incremental Costs & Benefits)

Scenario Total Regional Tier  Tier ll Tier |
BCH 2.29 2.17 2.36 0.00
Net Benefits (Total BenefitsTotal Costs $851.30 $437.21 $402.39 $11.70
Total Cost $658.88 $374.13 $296.44 ($11.70)
Total Benefit $1,510.18 $811.35 $698.83  $0.00
Incremental cost of R $605.35 $320.60 $296.44 | ($11.70)
Transmission integration costs (Intrasta $2.18 $2.18 $0.00 | $0.00
Transmission integration costs (R( $51.35 $51.35 $0.00 $0.00
Interconnection upgrade benefi $2.69 $0.11 $2.58 $0.00
Uncleared capacity value (Intrastat $1.14 $0.03 $1.11 $0.00
Uncleared capacity value (RQ $38.29 $1.02 $37.27 | $0.00
Reduced Share of Capacity Cq $0.00 $0.00 $0.00 $0.00
Price suppressionenergy (Intrastate $6.34 $4.42 $1.92 $0.00
Price suppressiorenergy (ROH $243.86 $171.10 $72.76 | $0.00
Price suppressioncapacity (Intrastate $8.06 $0.77 $7.30 $0.00
Price suppressioncapacity (ROF $323.28 $39.90 $283.38| $0.00
Price suppressionelectric-gas (Intrastate $0.12 $0.08 $0.03 $0.00
Price suppressionelectric-gas (ROF $4.68 $3.25 $1.44 $0.00
Price suppressionelectric-gaselectric (Intrastate $1.92 $1.24 $0.68 $0.00
Price suppressionelectric-gaselectric (ROR $81.23 $50.01 $31.22 | $0.00
Reduced transmission costs (Intrasta $1.59 $1.51 $0.08 $0.00
Reduced transmission costs (R( $37.47 $35.56 $1.91 $0.00
Reduced Share of Transmission C $0.00 $0.00 $0.00 $0.00
Reduced distribution cos $5.86 $0.65 $5.21 $0.00
Reduced T&D lossesapacity (Intrastate $6.57 $1.72 $4.85 $0.00
Reduced T&D lossesapacity (ROHR $27.06 $1.25 $25.80 | $0.00
Reduced T&D lossesnergy (Intrastate $0.51 $0.16 $0.35 $0.00
Reduced T&D lossesnergy (ROF $14.56 $0.96 $13.60 | $0.00
Improved generation reliability (Intrastate $0.50 $0.04 $0.46 $0.00
Improved generation reliability (RO $10.91 $0.95 $9.96 $0.00
Non-embedded GHG emissio $606.88 $429.69 $177.19| $0.00
NOx emission $10.12 $7.52 $2.59 $0.00
Local pollutant $76.53 $59.39 $17.14 | $0.00
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Scenario

Nuclear Biomass
Regional Tier I Target Tier | Tier |
Tier TargeTarget  Tierl Target Date Eligible? Eligible?
30% 30% | 100% by 2030 2035 No Yes






